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1 The origins of the theory of hyperstructures 
 
Hyperstructure theory was born in 1934, when Marty at the 8
th
 
  Congress of Scandinavian Mathematiciens, gave the definition of  
hypergroup and illustrated some applications and showed its utility in 
the study of groups, algebraic functions and rational fractions. In the 
following years, around the 40’s, several others worked on this  
subject: in France, the same Marty, Krasner, Kuntzman, Croisot, in 
USA  Dresher and Ore, Prenowitz, Eaton, Griffith, Wall (who 
introduced a generalization of hypergroups, where the hyperproduct is 
a multiset, i.e. a set in which every element has a certain multiplicity); 
in Japan Utumi, in Spain San Juan, in Russia Vikhrov, in Uzbekistan 
Dietzman, in Italy Zappa. 
In the 50’s and 60’s they worked on hyperstructures, in Romania 
Benado, in Czech Republic Drbohlav, in France Koskas, Sureau, In 
Greece Mittas, Stratigopoulos, in Italy Orsatti, Boccioni, in USA 
Prenowitz, Graetzer , Pickett, McAlister, in Japan Nakano, in 
Yugoslavia Dacic. 
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But it is above all since 70’ that a more luxuriant flourishing of 
hyperstructures has been and is seen in Europe, Asia, America, 
Australia. 
 
 
2. The most important definitions 
 
Definition 1  Let H be a nonempty set and P*(H) the family of the 
nonempty subsets of H. A multivalued operation (said also 
hyperoperation) < o > on H is a function which associates with every 
pair (x, y) H2 a non empty subset of H denoted x o y.  
An algebraic hyperstructure or simply a hyperstructure is a non 
empty set H, endowed with one or more hyperoperations. 
A nonempty set H endowed with an hyperoperation < o > is called 
hypergroupoid and is denoted <H ; o >. If {A, B}  P*(H) , A o B 
denotes the set    aA, bB a o b. 
  
Definition 2  A hypergroupoid <H ; o> is called  semi-hypergroup if 
(I)               (x, y, z)  H3 , (x o y) o z = x o (y o z). 
 
A hypergroupoid <H ; o> is called quasi-hypergroup if 
(II)      (a, b)  H2 ,  (x, y)  H2 such that a  b o x , a  y o b. 
 
Definition 3  A hyperoperation is said weak associative if 
(III)   (x, y, z)  H3 , (x o y) o z    x o (y o z)       (see  [141]). 
  
Definition 4  A hypergroupoid <H ; o> is called hypergroup if 
satisfies both (I) and (II).  
 
Definition 5  A hyperoperation < o> is said commutative if 
(IV)  (a, b)  H2, a o b = b o a. 
 
Definition 6  A hyperoperation is said weak commutative if 
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(V)   (x, y)  H2 , x o y  y o x  . 
 
Definition 7  A Hv – group is a quasi-hypergroup  <H ; o > such that 
the hyperoperation < o > is weak associative. 
 
Let <H ; o> be a commutative hypergroup. We denote with a / b the 
set {x  a  x o b }. 
 
Definition 8  A hypergroupoid <H ; o> is called join space if it is a 
commutative hypergroup such that the following implication is 
satisfied 
(VI)  (a, b, c, d)  H4 , a / b  c / d      a o d  b o c  . 
 
 
3. The recent history of the theory 
 
Currently one works successfully in hyperstructures, in several 
continents, I shall remember only some names of hyperstructure 
scientists since 1970. 
 
Around the 70’s and 80’s, hyperstructures where cultivated especially: 
 in Greece by Mittas and his school (Canonical Hypergroups 
and their applications, Vougiouklis and his school (Hv – 
groups);  
 in Italy: by Corsini (Homomorphisms, Join Spaces, 
Quasicanonical Hypergroups, Complete Hypergroups,  1-
Hypergroups, Cyclic Hypergroups etc.) and his school, Tallini 
G. (Hypergroups associated with Projective Planes), Rota, 
Procesi Ciampi (Hyperrings); 
 in USA: by Prenowitz and Jantoshak (Join Spaces and 
Geometries, Homomorphisms), Roth (Character of 
hypergroups, Canonical hypergroups), Comer (Polygroups, 
Representations of hypergroups); 
 in France by Krasner and Sureau, (Structure of Hypergroups), 
Koskas, (Semihypergroups associated with Groupoids). Deza; 
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 in Canada Rosenberg (Hypergroups associated with graphs, 
binary relations). 
 
 
Around the 90’s and more recently, many papers appeared, made in 
Europe, Asia, Asia , America and Australia. 
 
Europe: 
 In Greece  
o at Thessaloniki (Aristotle Univ.), Mittas, 
Konstantinidou, Serafimidis Kehagias, Ioulidis, Yatras, 
Synefaki,  
o at Alexandroupolis (Democritus Univ. of Thrace), T. 
Vougiouklis, Dramalidis, S.Vougiouklis,  
o at Patras (Patras Univ.), Stratigopoulos,  
o at Orestiada (Democritus Univ. of Thrace), Spartalis,  
o at Athens , Ch. Massouros, G. Massouros, G. Pinotsis; 
 in Romania  
o at Iasi (Cuza Univ.), V. Leoreanu, Cristea, Tofan, 
Gontineac., Volf, L. Leoreanu,  
o at Cluj Napoca Babes Bolyai Univ.), Purdea, Pelea, 
Calugareanu,  
o at Constanta (Ovidius Univ.) Stefanescu; 
 in Czech Republic  
o at Praha (Karlos Univ.) Kepka, Jezek, Drbohlav, 
(Agricultural Univ.) Nemec,  
o at Brno (Brno Univ. of Technology) J. Chvalina, 
(Military Academy of Brno) Hoskova, (Technical 
Univ. of Brno) L. Chvalinova, (Masaryk Univ.) 
Novotny, (University of Defence) Rackova, at 
Olomouc, (Palacky Univ.) Hort,  
o at Vyskov (Military Univ. of Ground Forces) Moucka; 
 in Montenegro  
o at Podgorica (Univ. of Podgorica) Dasic, Rasovic; 
 in Slovakia 
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o at Bratislava, (Comenius University), Kolibiar, (Slovak 
Techn. Univ.) Jasem, 
o at Kosice, (Matematickz ustav SAV), Jakubik, (Safarik 
Univ.), Lihova, Repasky, Csontoova; 
 in Italy 
o at Udine (Udine Univ.) Corsini, 
o at Messina (Messina Univ.) De Salvo, Migliorato, Lo 
Faro, Gentile, 
o at Rome ( Universita’ La Sapienza) G. Tallini, M. 
Scafati-Tallini, Rota, Procesi Ciampi, Peroni, 
o at Pescara (G. d’Annunzio Univ.) A. Maturo, S. Doria, 
B. Ferri, 
o at Teramo (Univ. di Teramo) Eugeni, 
o at L’Aquila (Univ. dell’Aquila) Innamorati, L. Berardi, 
o at Brescia (Universita’ Cattolica del Sacro Cuore), 
Marchi, 
o at Lecce ( Universita’ di Lecce), Letizia, Lenzi, 
o at Palermo, (Univ. di Palermo), Falcone, 
o at Milano, (Politecnico), Mercanti, Cerritelli, 
Gelsomini; 
 in France 
o at Clermont-Ferrand (Universite’ des Math. Pures et 
Appl.) Sureau, M. Gutan, C. Gutan, 
o at Lyon, (Universite’ Lyon 1), Bayon, Lygeros; 
 in Spain 
o at Malaga, (Malaga Univ.) Martinez, Gutierrez, De 
Guzman, Cordero; 
 in Finland 
o at Oulu, (Univ. of Oulu), Nieminen, Niemenmaa. 
 
America 
 
 In USA  
o at Charleston (The Citadel) Comer, 
o at New York (Brooklyn College, CUNY), Jantosciak, 
o at Cleveland, Ohio, (John Carroll Univ.), Olson, Ward, 
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 in Canada 
o at Montreal, (Universite’ de Montreal), Rosenberg, 
Foldes, 
 
Asia 
 
 In Thailand 
o at Bangkok, (Chulalongkorn Univ), Kemprasit, Punkla , 
Chaopraknoi, Triphop, Tumsoun, 
o at Samutprakarn, (Hauchievw Chalermprakiet Univ.), 
Juntakharajorn, 
o at Phitsanulok, (Naresuan Univ.), C. Namnak. 
 in Iran 
o at Babolsar (Mazandaran Univ.) Ameri, Razieh 
Mahjoob, Moghani, Hedayati, Alimohammadi, 
o at Yazd (Yazd Univ.) Davvaz, Koushky, 
o at Kerman, (Shahid Bahonar Univ.) Zahedi, Molaei, 
Torkzadeh, Khorashadi Zadeh, Hosseini, Mousavi, 
(Islamic Azad Univ.)  Borumand Saeid 
o at Kashan (Univ. of Kashan) Ashrafi, Ali Hossein 
Zadeh, 
o at Tehran (Tehran Univ.) Darafsheh, Morteza Yavary, 
(Tarbiat Modarres Univ.) Iranmanesh, Iradmusa, 
Madanshekaf, (Iran Univ. of Sci. and Technology) 
Ghorbany, Alaeyan, (Shahid Beheshti  Univ.) Mehdi 
Ebrahimi, Karimi, Mahmoudi, 
o at Zahedan (Sistan and Baluchestan Univ.) Borzooei, 
Hasankhani, Rezaei, 
o at Zanjan (Institute for Advanced Studies in Basic 
Sciences) Barghi 
o at Sari-Branch, (Islamic Azad Univ.), Roohi. 
 in Korea 
o at Chinju (Gyeongsang National Univ.) Young Bae 
Jun, E. H. Roh, 
o at Taejon, (Chungnam National Univ.) Sang Cho 
Chung, 
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o (Taejon Univ.)  Byung-Mun Choi, 
o at Chungju (Chungju National Univ.) K.H. Kim. 
 in India 
o at Kolkata, (Uni. of  Calcutta), M.K. Sen, 
Dasgupta,Chowdhury, 
o at Tiruchendur, Tamilnadu (Adinatar College of Arts 
and Sciences), Asokkumar,Velrajan, 
 in China 
o at Chongqing, (Chongqing three Gorges Univ.) 
Yuming Feng, 
o at Xi’an, (Northwest Univ.), Xiao Long Xin, 
o at Enshi, Hubei Province (Hubei Institute for 
Nationalities), Janming Zhan, Xueling Ma; 
 in Japon 
o at Tokyo, (Hitotsubashi Univ. Kunitachi), Machida, 
o at Tagajo,  Miyagi, (Tohoku Gakuin Univ.), Shoji 
Kyuno; 
 in Jordan 
o at Karak, (Mu’tah Univ.) M.I. Al Ali; 
 in Israel 
o at Ramat Gan, (Bar - Ilan Univ.), Feigelstock. 
 
 
4. Join Spaces, Fuzzy Sets, Rough Sets  
 
The Join Spaces were introduced by Prenowitz in the 40’s and were 
utilized by him and later by him together with Jantosciak, to construct 
again several kinds of Geometry. Join spaces had already many other 
applications, as to Graphs, (Nieminen, Rosenberg, Bandelt, Mulder, 
Corsini), to Median Algebras (Bandelt-Hedlikova) to Hypergraphs 
(Corsini, Leoreanu), to Binary Relations (Chvalina, Rosenberg, 
Corsini, Corsini, Leoreanu, De Salvo-Lo Faro). 
 
Fuzzy Sets were introduced in the 60’s by an Iranian scientist who 
lives in USA, Zadeh [144]. He and others, in the following decades, 
found surprising applications to almost every field of science and 
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knowledge: from engineering to sociology, from agronomy to 
linguistic, from biology to computer science, from medicine to 
economy. From psychology to statistics and so on. They are now 
cultivated in all the world. Let’s remember what is a Fuzzy Set. We 
know that a subset A of an universe H, can be represented as a 
function, the characteristic functions A from H to the set {0,1}. The 
notion of fuzzy subset generalizes that one of characteristic function. 
One considers instead of the functions A, functions A from H to the 
closed real interval [0,1]. These functions, called “membership 
functions” express the degree of belonging of an element x  H to a 
subset A of H. To consider in a problem, a fuzzy subset instead of an 
usual (Cantor) subset, corresponds usually to think according to a 
multivalued logic instead of a bivalent logic. The reply to many 
questions in the science, and in the life, often is not possible in a 
dichotomic form, but it has a great variety of nuances. A Cantor subset 
A of the universe H, can be represented as the class of objects which 
satisfy a certain property p , so an element x does not belong to A if it 
does not satisfy p . But in the reality an object can satisfy p in a certain 
measure. Whence the advisability to size the satisfaction of p by a real 
number A (x)  [0,1]. 
 
Rough Sets, which have been proved to be a particular case of fuzzy 
sets (see [8]) are they also an important instrument for studying in 
depth some subjects of applied science. The first idea of rough set 
appears in the book by Shaefer [134] as pair of “inner and outer 
reductions” (see pages 117-119), in the context of Probability and 
Scientific Inference, but they became a well known subject of research 
in pure and applied mathematics, since Pawlak [121] considered them 
again and proved their utility in some topics of Artificial Intelligence 
as Decision Making, Data Analysis, Learning Machines, Switching 
Circuits. 
 
Connections between fuzzy sets and algebraic hyperstructures were 
considered for the first time by Rosenfeld 130. Many others worked 
in the same direction, that is studied algebraic structures endowed also 
with a fuzzy structure (see 1 2, 3 54,…, 59. 
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Hyperstructures endowed with a fuzzy structure were considered by 
Ameri and Zahedi, Tofan, Davvaz, Borzooei, Hasankhani, Bolurian 
and others. 
 
Definition 9  A fuzzy subset of a set H is a pair (H; A ) where A is a 
function A : H 0,1, A  is the set { x  H   A (x) = 1 }. 
 
Corsini proved in 1993, 17 that to every fuzzy subset of a set H one 
can associate a join space, where the hyperoperation is defined as 
follows: 
(I) (x, y)H2 , x  y = {z  min{(x), (y)}(z)max{(x), (y)}}. 
 
Moreover in 2003 Corsini proved [29] that to every hypergroupoid 
<H, o> one can associate a fuzzy subset. See (II) : 
 
(II) u  H, let Q(u) = {(x, y)H2  u  x o y }, q(u) = Q(u),  A(u) 
= x,yQ(u)   (1 /x o y) ,  A’(u) = A(u)/q(u). 
 
If we have a hypergroupoid <H, o”> and <o”> is a weak 
hyperoperation, we can associate with H the following fuzzy subset  
(II”)  Set  mx,y(u) the multiplicity of the element  u  in the 
hyperproduct   x o y . Set 
x,y(u) = mx,y(u) /  ( mx,y(v) v H, mx,y(v)  0 ) 
Q(u) = (a,b)H2  ma,b(u)  0 ,  q(u) = Q(u) 
A(u) =  x,yQ(u) x,y(u) ,   ’(u) = A(u)/q(u). 
  
Weak hyperstructures were introduced by Vougiouklis (1981) and 
were studied by many people especially by Vougiouklis and Spartalis. 
  
So every fuzzy subset (and every hypergroupoid) determines a 
sequence of join spaces and of fuzzy subsets 
  
Connections between hyperstructures and fuzzy sets have been 
considered by many people. In particular (I) and (II) opened research 
lines studied in deep by several scientists. In this context several 
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papers have been made in Italy, Romania, Greece, Iran, for example 
by Corsini, Leoreanu, Cristea, Serafimidis, Kehagias, Konstantinidou, 
Rosenberg. Hyperstructures endowed also with a fuzzy structure have 
been considered especially in Iran by Ameri, Zahedi, Davvaz and 
many others. 
 
 
From (I) and (II) follows clearly that every hypergroupod (o fuzzy 
subset) determines a sequence of fuzzy subsets and hypergroupoids or 
of hypergroupoids and fuzzy subset) which is obtained applying 
consecutevely (II) e (I)  (oppure (I) e (II)) 
  
The fuzzy grade (minimum lengh of such sequences) has been 
calculated for several classes of hyperstructures: Corsini-Cristea for 
i.p,s, hypergroups (a particular case of canonical hypergroups), and 1- 
hypergroups (hypergroups such that if  is the heart of the 
hypergroup, = 1). Corsini - Leoreanu for hypergroups associated 
with hypergraphs, Leoreanu for hypergroups associated with rough 
sets. Corsini and Cristea for complete hypergroups. 
 
Let H be a set, R an equivalence relation in H and x  H, we denote 
the equivalence class of x by R(x). 
 
It is known that with every binary relation R defined in a set H, a 
partial hypergroupoid corresponds defined 
 (x,y)  H2 , x ·R x = u  xRu  , x ·R y = x ·R x  y ·R y 
This structure that under certain conditions is a hypergroup was 
introduced by Rosenberg in 1996, see  [102] and afterwards studied 
also by Corsini in Multiple Logic and Applications (1997)  and by 
Corsini - Leoreanu in Algebra Universalis n. 43 (2000). 
Hypergroupoids associated with multivalued functions, have been 
analyzed by Corsini and Razieh Majoob in 2010, see [40]. 
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5. New lines of research 
  
1)  A research line could be to calculate the Fuzzy Grade of the 
hypergroupoid associated with a Binary relation 
2) In  Bull. Greek Math Society, Corsini has associated in different 
ways  hypergropoids with  an ordered set. It could be interesting to 
study the sequences of join spaces determined by these 
hypergroupoids. 
3) Another research line could be to study the sequence of Join Spaces 
determined by a hypergroupoid endowed with a weak hyperoperation. 
4) It would be interesting also to consider the sequence of fuzzy sets 
and join spaces determined by a Chinese Hypergroupoid  (see [ 24]) 
5)  In  [25], [26]  one has associated a hypergroupoid with a factor 
space, that is , given a function  f  from an universe U  to a set of 
states X(f), and and a fuzzy subset of  U,  f   called the extension of f, 
one has considered the hyperoperation  in  U,  < o
f
f    >  .  defined: 
x o
f
f y = w  f (w)   sup. f (z) f (z) = f(x), sup.f  (v) f (v) 
=  f(y)  
One proposes to determine the fuzzy grade of  the hypergroupoid  
<U;  o
f
f    >. 
6)  Set A a non empty set and  F  the set of functions  f:  A  P*(A)  
such that    xA f(x) = A .  One considers the following 
hyperoperations in F(A), see [31] 
(i)      f o1 g = hF    x  A, h(x)  f(g(x)) ,    
(ii)      f o2 g = hF     x  A, h(x)  f(x)  g(x) , 
(iii)    Let’s suppose now   <A ; ò >  to be a hypergroupoid. Then set 
for every (f.g) F X F 
                f o3 g = hF    x  A,  h(x)  f(x) ò g(x) , 
Problems: Let’s suppose   A 
i* Determine the fuzzy grade of the hypergroupoid     (i) 
ii* Determine the fuzzy grade of the hypergroupoid     (ii) 
iii * Determine the fuzzy grade of the hypergroupoid  (iii) , for some 
hypergroupoid  <A ; ò > 
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(7)   It is known  that every hypergraph < ; Ai   > determines a 
sequence of  quasi-hypergroups Q0, Q1,……., Qm (see   18 , Th. 6 ).  
Set, for every k,  mk   the membership function associated with  Qk and 
J(Qk) the corresponding join space. Set * the sequence < Q0  , 0  , 
J(Qo) , 1 ,  J(Q1) ,….., m ,  J(Qm)  > , and set  the sequence of 
membership functions and join spaces determined by the 
hypergroupoid   Q0   after (I) and (II) 
It would be interesting to compare the two sequences  and * . 
 
 
REFERENCES 

 1  AMERI R: and ZAHEDI M.M. –  Hypergroup and join space 
induced by a fuzzy subset, PU.M.A. vol. 8, (2-3-4)  (1997) 
 2  AMERI R  and  SHAFIYAN  N. –   Fuzzy prime and primary 
hyperideals in hyperrings, Advances in Fuzzy Mathematics n. 1-2, 
(2007) 
 3  AMERI R. and NOZARI T. – A nonnection betweem categories 
oh (fuzzy) multialgebras and (fuzzy) alebras,  Italian Journal of Pure 
and Applied Mathematics,  n. 27, (2010) 
 4  ASHRAFI R. – About some join spaces and hyperlattices, Italian 
Journal of Pure and Applied Mathematics,  n. 10, (2001) 
 5  ASHRAFI R. , A. H.  ZADEH, M. YAVARI –  Hypergraphs and 
join spaces, Italian Journal of Pure and Applied Mathematics,  n. 12, 
(2002) 
 6  ASOKKUMAR A., VELRAJAN M. –    Hyperring of matrices 
over regular hyperring, Italian Journal of Pure and Applied 
Mathematics,  n. 23, (2008) 
 7 ASOKKUMAR A., VELRAJAN M. –    Characterization of 
regular hyperrings, Italian Journal of Pure and Applied Mathematics,  
n. 22, (2007) 
 8   BISWAS R. –  Rough Sets and Fuzzy Sets, BUSEFAL  83, 
(2000) 
15 
 
 9   BORZOOEI R.A.,  ZAHEDI M.M, JUN Y.HASANKHANI A.  
B. –  Some results on hyper K-algebras, Mathematicae, vol. 3, n.1,  
(2000) 
 10  BORZOOEI R.A.,  ZAHEDI M.M – Fuzzy structures on 
hyperK-algebras, J. of Uncertainty Fuzziness and Knowledge Based-
Systems, vol.10, n.1, (2002) 
 11  BORZOOEI R.A., CORSINI , P. ZAHEDI M.M. – Some kinds 
of positive implicative hyperK-ideals, Journal of Discrete 
Mathematical Sciences and Cryptography, vol 6 , n. 1. (2003) 
 12  BORZOOEI R.A., ZAHEDI M.M, Some classification of fuzzy 
positive implicative hyperK-ideals, PU.M.A. vol. 14, n. 1-2, (2003) 
 13  BORZOOEI R.A., HASANKHANI A. REZAEI A. – Results on 
i.p.s. Hypergroups, J. of Multiple Logic and Soft Computing, Vol. 9, 
(2003) 
 14  BORZOOEI R.A., YOUNG BAE JUN, Intuitionistic fuzzy 
hyper BCK – ideals of hyper BCK-algebras, vol. 1, n. 1 (2004) 
 15 BORZOOEI H. HARIZAVI, Isomorphismes theorems  of Hyper 
K. Algebras. Italian Journal of Pure and Applied Mathematics,  n.21, 
(2007) 
 16  COMER S.D. – Hyperstructures associated with character 
algebras, Hadronic Press, (1996) 
 17  CORSINI P. – Join Spaces, Power Sets, Fuzzy Sets, Proc. Fifth 
International Congress on A.H.A., 1993, Iasi, Romania 
18 CORSINI P. – Hypergraphs and hypergroups, Algebra 
Universalis, , 35, (1996) 
 19   CORSINI P. – A remarkable class of F- hypergroups, Proc. 
“The 8th Symposium of Math, and its Appl. “  Timisoara 1999 
 20 CORSINI P. – Rough Sets, Fuzzy Sets and Join Spaces, 
Honorary Volume dedicated to Prof. Emeritus Ioannis Mittas, 
Aristotle Univ. of Thessaloniki, 1990-2000, Editors M. 
Konstantinidou, K. Serafimidis, G. Tsagas 
 21  CORSINI P. – Fuzzy sets, join spaces and factor spaces, , 
PU.M.A. vol 11, n.3. (2000) 
 22   CORSINI P. – Fuzzy sets of type 2 and 
hyperstructures,Proceedings of “8th International Congress on 
A.H.A., Samothraki, September 2002 
16 
 
 23  CORSINI P. – Binary relations, interval structures and join 
spaces, J. Appl. Math. & Computing,, Korean Soc. for Comput. & 
Appl. Math.,  Vol. 10, (2002) 
 24   CORSINI P. – On Chinese Hyperstructures, Proc. of the 
seventh Congress A.H.A., Taormina, 1999, Journal of Discrete 
Mathematical Sciences & Criptography, vol. 6, (2003) 
 25   CORSINI P. – Properties of hyperoperations associated with 
fuzzy sets, and with factor spaces, International Journal of Sciences 
and Technology, Kashan University, vol. 1, n. 1, (2000) 
 26   CORSINI P. – Fuzzy Sets, Join Spaces and Factor Spaces, 
PU.M.A., vol. 11. n. 3, (2000) 
 27   CORSINI P. – On the hypergroups associated with Binary 
Relations, Journal of Multiple-valued Logic, vol. 5, (2000) 
 28   CORSINI P. – Binary Relations, Interval Structures and Join 
Spaces, Korean J. Math. Comput. Appl. Math., 9 (1), (2002) 
 29   CORSINI P. – A new connection between hypergroups and 
fuzzy sets Southeast Bulletin of Math., 27 (2003) 
 30   CORSINI P. – Hyperstructures associated with Ordered Sets, 
Bull. Greek Math. Soc. vol. 48, (2003) 
31  CORSINI P., – Join Spaces, multivalued functions and soft sets, 
Proceedings of the International Conference on Algebra 2010, (ICA 
2010), Universitas Gadjah Mada and the Southeast Asian Math 
32  CORSINI P. and CRISTEAI. –  Fuzzy grade of i.p.s. 
hypergroups of order less or equal to 6, PU.M.A. vol. 14, n. 4, (2003) 
33  CORSINI P. and CRISTEA I. –  Fuzzy grade of i.p.s. 
hypergroups of order 7,Iran J. of Fuzzy Systems, vol. 1,  (2004)   
34  CORSINI P. and CRISTEA I. – Fuzzy sets and non complete 1-
hypergroups, An. St. Univ. Ovidius Constanta 13 (1), (2005) 
35  CORSINI P. and DAVVAZ B.  – New connections among 
multivalued functions, hyperstructures and fuzzy sets, Jordan Journal 
of Mathematics and Statistics,  (JJMS) 3(3), (2010) 
36  CORSINI P. and  LEOREANU V. – Join Spaces associated with 
Fuzzy Sets, J. of Combinatorics , Information and System Sciences, 
vol. 20, n. 1 (1995) 
17 
 
37  CORSINI P. and  LEOREANU V. – Hypergroups and binary 
relations, Algebra Universalis, , 43, (2000) 
38  CORSINI  P. and  LEOREANU - FOTEA V. IRANMANESH 
A. . – On the sequence of hypergroups and membership functions  
determined by a hypergraph, J. Multiple Logic and Soft Computing 
14, (6), (2008) 
9 CORSINI  P. and  LEOREANU - FOTEA V. –  On the grade of a 
sequence of fuzzy sets and join spaces determined by a hypergraph, 
Southeast Asian Bulletin of Mathematics, 34, (2010) 
40  CORSINI  P., MAHJOOB R. – Multivalued functions, fuzzy 
subsets and  join spaces, Ratio Mathematica, 20, (2010) 
41 CORSINI  P. and MOGHANI G.A. – On the finite semi-join 
spaces and fuzzy sets, PU.M.A. , 12 , (2001) 
42  CORSINI  P. , SHABIR M. and T. MAHMOOD – Semisimple 
semihypergroups in terms of hyperideals and fuzzy hyperideals, 
Iranian J. of Fuzzy Systems, Vol. 8, n. 1 (2011) 
44  CORSINI  P. , TOFAN I. –  On Fuzzy Hypergroups, PU.M.A., 
vol. 8, (1997) 
45  CORSINI  P. , VOUGIOUKLIS  TH. –  From groupoids to 
groups through hypergroups, Rend. Mat. Ser. VII, vol. 9 (1989) 
46  CRISTEA I. – A property of the connection between fuzzy sets 
and 32  hypergroupoids, Italian Journal of Pure and Applied 
Mathematics,  n. 21, (2007) 
47  CRISTEA I., Complete hypergroups, , 1-hypergroups and fuzzy 
sets, Analele Universitatii “Ovidius”Constanta, n. 10, fasc. 2 (2002)I 
48  CRISTEA I. – On the fuzzy subhypergroups  of some particular 
complete hypergroups (II), Proceedings of  the 10th International 
Congress on AHA, Brno, (2008)
49  CRISTEA I. –   Hyperstructures and fuzzy sets endowed with 
two membership functions , Fuzzy Sets and Systems,  160, (2009) 
50  CRISTEA I.  and ANGHELUTA  C. – Fuzzy grade of the 
complete   hypergroups,   sbmitted to Iranian Lournal  of Fuzzy 
Systems  (2011)
51  CRISTEA I.  and DAVVAZ B, –  Atanassov’s intuitionistic 
fuzzy grade of hypergroups, Information Sciences, 180 (2010) 
18 
 
52  CRISTEA I. , STEFANESCU M – Binary relations and reduced 
hypergroups, Discrete Mathematics 308, (2008) 
53  DARAFSHEH  M. R. ,  DAVVAZ  B. –  Hv –Ring of fractions, 
Italian Journal of Pure and Applied Mathematics, n. 5 (1999) 
54  DAVVAZ B. –   Interval-valued fuzzy subhypergroups, Korean 
J. Comput. Appl. Math. 6, n.1. (1999) 
55] DAVVAZ B., CORSINI P. – Generalized fuzzy 
polygroups,Vo.3. N-1.  (2006) 
56  DAVVAZ B., CORSINI P. –Redifined  fuzzy  Hv- submodules 
and many valued implications, Informations Sciences, 177, (2007) 
57  DAVVAZ B., CORSINI P. LEOREANU-FOTEA V. –  Fuzzy n-
ary polygroups, Computers and Mathematics, 57, (2009) 
58  DAVVAZ B., CORSINI P. LEOREANU-FOTEA V. –
Atanassov’s intuitionistic (S,T) – fuzzy n-ary subhypergroups, 
Information Science, 179 (2009) 
59  DAVVAZ B., LEOREANU-FOTEA V.  Structures of fuzzy 
Gamma-hyperideals of Gamma-semihypergroups , Accepted by 
Journal of of multiple valued logic and soft computing. (2010) 
60  FENG YUMING  – L-fuzzy    and    hyperoperations, Set-
Valued Mathematics and Applications, n. 2. (2008) 
61  FENG YUMING  –A new family of join hyperoperations , 
Journal of Chongqing Three Gorges University, (2008) 
62  FENG YUMING  – L-Fuzzy hyperoperations, Set-Valued 
Mathematics and Applications, , vol. 1, n. 2 (2008) 
63  FENG YUMING  – Algebraic hyperstructures obtained from 
algebraic structures  with binary fuzzy binary relations, Italian Journal 
of Pure and Applied Mathematics,  n. 25, (2009) 
64  FENG  YUMING  – The L-fuzzy hyperstructures  (X, ,)  and  
(X, , ), Italian Journal of Pure and Applied Mathematics, n. 26, 
(2009) 
65 FENG YUMING –   p-Fuzzy hypergroups and  p- fuzzy join 
spaces obtained from p - fuzzy hypergraphs,   Italian Journal of Pure 
and Applied Mathematics,  n. 27, (2010) 
19 
 
66 FENG YUMING.– L-fuzzy * and / hyperoperations, Fuzzy Sets, 
Rough Sets, Multivalued Operations and Applications, Vol.1, n. 1, 
(2009) 
67 FENG Y.,  JIANG Y. And LEOREANU-FOTEA V.– On the 
grade of a sequence of fuzzy sets and join spaces determined by a 
hypergraph, II, Afrika Mathematika, 2011, DOI 10.1007/s13370-011-
0038-6 
68  HASANKHANI A., ZAHEDI M.M.   F-Hyperrings, ,   Italian 
Journal of Pure and Applied Mathematics,  n. 4, (1998) 
69  GOLMOHAMADIAN M. and ZAHEDI M,M, –  Hyper K-
Algebras induced by a deterministic finite automaton. Italian Journal 
of Pure and Applied Mathematics,  n. 27, (2010) 
70  HASANKHANI A., ZAHEDI M.M. –   F-Hyperrings, Italian 
Journal of Pure and Applied Mathematics,  n. 4, (1998) 
71  HOSKOVA S. –   Quasi-order hypergroups and  T – 
hypergroups, International Journal of Mathematics and Analysis Vol. 
2. No. 1-3, Serials Publications, India (2006) 
72  HOSKOVA S. –   Construction of  hypergroups from ordered 
semigroups, Ostrava, VSB-Technicka Univerzita Ostrava, Czech 
Republic, (2006) 
73  JANTOSCIAK J. – Homomorphisms, equivalences and 
reductions in hypergroups,  Riv. Mat. Pura e Applicata, n. 9, (1991) 
74  JUN YOUNG BAE,  ROH EUN HWAN –   On strong HyperK-
ideals of HyperK-algebras, Italian Journal of Pure and Applied 
Mathematics, n. 10, (2001) 
75  KEHAGIAS Ath. – An example  of  , (2002)L-fuzzy join space, 
Circ. Mat. Palermo 
76  KEMPRASIT Y. – Multiplicative interval semigroups on R. 
admitting structure, Italian Journal of Pure and Applied Mathematics, 
n. 11, (2002) 
77  KEMPRASIT Y. – Transformation semigroups admitting 
hyperring structure, Italian Journal of Pure and Applied Mathematics,  
n. 10, (2001) 
78  KEMPRASIT Y. – Hyperring structure of some semigroups of 
linear transformations, Italian Journal of Pure and Applied 
Mathematics,  n. 13, (2003) 
20 
 
79  LEOREANU V. –   On the heart of join spaces and of regular 
hypergroups, Riv. Mat, Pura e Appl., n. 17, (1995) 
80  LEOREANU V. –   Direct limit and products of join spaces 
associated with rough sets, Honorary Volume dedicated to Prof. 
Emeritus Ioannis Mittas, Aristotle Univ. of Thessaloniki, 1999-2000 
81. LEOREANU V. –  Direct limit and inverse limit of join spaces 
associated with fuzzy sets, PU.M.A. vol.11, n. 3(2000), 509-516, 
ISSN 0866-5907 
82 LEOREANU V. – About hyperstructures associated with fuzzy 
sets of type 2, ,   Italian Journal of Pure and Applied Mathematics,  n. 
17, (2005) 
83  LEOREANU-FOTEA V. –  The lower and upper 
approximations in a hypergroup, Information Sciences 178 (2008), pp. 
3605-3615, ISSN: 0020-0255 (Jurnal cotat ISI); 
84   LEOREANU- FOTEA V.– Several types of n-ary hypergroups, 
Italian Journal of Pure and Applied Mathematics,  n. 23, (2008) 
85  LEOREANU- FOTEA V. –  Fuzzy hypermodules, Computers 
and Mathematics with Applications, vol. 57, issue 3 (2009) 
86  LEOREANU- FOTEA V. –   A new type of fuzzy  n-ary 
hyperstructures, Information Sciences, vol. 179, issue 15,  (2009) 
87  LEOREANU- FOTEA, V.CORSINI P.  – Soft hypergroups, 
Critical Review, Society for Mathematics of Uncertainty. Creighton 
Univesity,- USA, July 2010, vol. IV 
88  LEOREANU- FOTEA, V.CORSINI P.  – Hypergroups 
determined by social relationships, Ratio Sociologica, Vol. 3, n. 1 
(2010) 
89  V. LEOREANU- FOTEA, L. LEOREANU, – About a sequence 
of hyperstructures associated with a rough set, Southeast Asian 
Bulletin of Mathematics, (2010) 34: 113-119, ISSN: 0129-2021; 
90  LEOREANU- FOTEA V. ROSENBERG I. – Hypergroupoids 
determined by lattices, European Journal of Combinatorics,  31, 
(2010) 
 91  LEOREANU- FOTEA V. –  Approximations in hypergroups 
and fuzzy hypergroups, Computers & Mathematics with Applications, 
61 (2011) Pages 2734-2741 
21 
 
 92  LEOREANU- FOTEA V. –  Fuzzy join n-ary spaces and fuzzy 
canonical n-ary hypergroups, Fuzzy Sets and Systems, Volume 161, 
Issue 24, 16 December 2010, Pages 3166-3173 
 93  LEOREANU- FOTEA V., DAVVAZ B.  –, – Fuzzy hyperrings, 
Fuzzy sets and Systems, Volume 160, Issue 16, (2009), Pages 2366-
2378 
 94  LEOREANU- FOTEA V. – Fuzzy rough n-ary subhypergroups, 
Iranian Journal of Fuzzy Systems, vol. 5, n. 3 (2008), 45-56, ISSN: 
1735-0654 
 95  LEOREANU- FOTEA V., CORSINI P. – Isomorphisms of 
hypergroups and of n-hypergroups with applic,ations, Soft 
Computing, vol. 13, n. 10 (2009), 985-994, ISSN: 1432-7643 
 96  LEOREANU- FOTEA V. DAVVAZ B. – Roughness in n-ary 
hypergroups, Information Sciences, 178 (2008), 4114-4124 , ISSN: 
0020-0255 
97  LEOREANU- FOTEA V. – The lower and upper 
approximations in a hypergroup, Information Sciences 178 (2008), 
pp. 3605-3615, ISSN: 0020-0255 
98 LEOREANU-FOTEAV. – Fuzzy rough n-ary subhypergroups, 
Iranian Journal of Fuzzy Systems, vol. 5, n. 3 (2008), 45-56, ISSN: 
1735-0654 (Journal cotat ISI 
99  MARTY  F. –  Sur une généralization de la notion de groupe, IV 
Congrès des Mathématiciens Scandinaves, Stockholm, (1934) 
100  MATURO A. – On a non-standard  algebraic hyperstructure  
and its applications to the coherent probability assessments,  Italian 
Journal of Pure and Applied Mathematics,  n. 7, (2000) 
101  MATURO A. – Finitely additive  conditional probability  with 
value on a hyperstructure, J. of Information & Optimization Sciences 
,vol. 22, 1 (2001) 
102  MATURO A. –  A geometrical approach to the coherent 
conditional probabilily and its fuzzy extensions, Scientific Annals of  
A. S. V. M., “Ion Ionescu de la Brad”, Iasi XLIX. (2006) 
22 
 
103  MATURO A. –   Algebraic hyperstructures and coherent 
conditional previsions. In: Advances in Abstract Algebra, Tofan, 
Gontineau, Tarnauceau Editors (2007). 
104  MATURO A. – On some structure of fuzzy numbers, 
Proceedings of 10th International A.H.A. Congress,  Brno, (2008) 
105  MATURO A. – Join coherent previsions, Set-valued 
Mathematics and Applications , n. 2,  (2008) 
106  MATURO A. – Coherent conditional previsions , and 
geometric hypergroupoids, Fuzzy Sets, Rough Sets, Multivalued 
Operations and Applications, Vol.1, n. 1, (2009) 
107  -MATURO A., DORIA S.,  Hyperstructures of  Conditional 
Events for artificial intelligence, in "Mathematical models for 
handling partial knowledge in artificial intelligence", Plenum press, 
New York,1995, pagg.201-208 
108  MATURO A., On some hyperstructures of conditional events, 
in Proceedings of Conference on Algebraic Hyperstructures and 
Applications ‘ pp. 115-132, Prague, September 1-9, 1996, Printed in 
1997 byDemocritus University of Thrace, Greece 
 109 MATURO A., Conditional events, conditional probabilities and 
hyperstructures, in Proceedings EUFIT ’97, September 8-11, 1997, 
pp. 1509/1513, Aachen, Germany 
 110 MATURO A., DORIA S., Hyperstructures and geometric 
spaces associated to a family of events, Rivista di Matematica Pura ed 
Applicata, N 19, 1996, pp.125-137 printed  in 1998 
111 MATURO A., FERRI B., An application of the fuzzy set theory 
to evaluation of urban projects, in New trends in Fuzzy Systems, 
pp.82-91, Scientific Word, 1998 
 112 MATURO A., FERRI B., Hyperstructures as tool to compare 
urban projects, in Ratio Mathematica, 12, 1997, pp 79-89, printed in 
April 1998 
 113 MATURO A., FERRI B., (1999), Fuzzy Classification and 
Hyperstructures: An Application to Evaluation of Urban Project, in: 
Classification and Data Analysis, pp. 55-62, Springer-Verlag, Berlin 
 114 MATURO A., FERRI B., (1999), On Some Applications of 
Fuzzy Sets and Commutative Hypergroups To Evaluation In 
Architecture And Town-Planning, Ratio Mathematica, 13, pp. 51-60 
23 
 
 115 MATURO, (2001), Hypergroups and Generalized probabilities, 
in “Advances in Generalized Structures, Approssimate Reasoning and 
Applications”, pp. 13-29, Performantica Press, Iasi, Romania, 2001   
ISBN  973-8075-14-9 
 116  MATURO - B. FERRI, (2001), Mathematical models based on 
fuzzy classification and commutative hypergroups to solve present 
problems of evaluation in town planning, in Fuzzy Systems & A. I., 
Vol. 7, Nos. 1-3, 2001, pp. 5-12, Romanian Academy Publishing 
House, Iasi, Romania, 2002 
117 A. MATURO, Cooperative games, Finite Geometries and 
Hyperstructures, Ratio Matematica 14, 2003, pp.57-70 
118 MATURO A., FERRI B. – Classification and hyperstructures in 
problems of Architechture and Town-Planning, J. of Interdisciplinary 
Mathematics vol. 4, 1 (2001) 
119  MITTAS J. Generalized M-polysymmetric hypergroups. 
Proceedongs 10th International Congress on AHA, Brno, (2008) 
120  C. NAMNAK,  TRIPHOP & Y. KEMPRASIT Y. – 
Homomorphisms of some multiplicative hyperrings, Set-valued 
Mathematics and Applications , n. 2,  (2008) 
121  PAWLAK Z. –   Rough Sets. Theoretical Aspect of Reasoning 
about Data, Kluwer Academic Publishers, (1991) 
122  PRENOWITZ W: , JANTOSCIAK J. – Geometries and Join 
Spaces, J. reine und angewandte  Math. 257 (1972) 
123  RASOVIC SANJA – JANCIC, On a class of P-hyperrings, 
Mathematica Montesnigri, ,Vol. 18-19 (2006)                       
124  RASOVIC RASOVIC SANJA – JANCIC – About the 
hyperring of polynomials,    Italian Journal of Pure and Applied 
Mathematics,  n. 21, (2007) 
125  RASOVIC SANJA – JANCIC, On a class of P1-P2 -
hyperrings, and hypernear-rings, Set-Valued Mathematics and 
Applications, Vol. 1, n. 1, (2008) 
126  RASOVIC SANJA – JANCIC  - On a class of Chinese 
hyperrings, Accepted in Italian Journal of Pure and Applied 
Mathematics N. 29, (2008) 
24 
 
12  RASOVIC SANJA – JANCIC   Hyperrings constructed by 
multiendomorphisms of hypergroups, Proceedings of the 10th 
International Congress on AHA, Brno. (2008) 
128  ROSENBERG  I. –  Hypergroups and join spaces determined 
by relations,  Italian Journal of Pure and Applied Mathematics,  n. 4, 
(1998) 
129  ROSENBERG  I. –  Hypergroups induced by paths of a 
directed graph,      Italian Journal of Pure and Applied Mathematics,  
n. 4, (1998) 
130  ROSENFELD A.   Fuzzy Groups, J. Math. Anal. Appl., 35, 
(1971) 
131  M. K. SEN, R AMERI. CHOWDHURY YG Fuzzy 
hypersemigroups. Soft Comput. 12(9): 891-900 (2008) 
132  SEN M.K., DASGUPTA  UTPAL – H-Relation and its 
Associated Hyperstructures, Set-valued Mathematics and Applications 
, n. 2,  (2008) 
 133  SERAFIMIDIS K., KEHAGIAS ATH., KONSTANTINIDOU 
M. – The L-fuzzy Corsini join hyperoperation, Italia Journal of Pure 
and Applied .   Mathematics, Vol. 12, (2002) 
134  SHAEFER G. –  A mathematical theory of evidence, Pronceton 
University Press, (1976) 
135  SPARTALIS S. – The hyperoperation relation and the Corsini’s 
partial or not partial hypergrpupoids (a classification), Italian Journal 
of Pure and Applied Mathematics, n. 24, (2008) 
136  SPARTALIS S. , ILIADIS Lazaros S. – Risk Modeling by 
applying Unsupervised Neural Clustering on Fuzzy Conjunction 
Vectors”, Accepted for n. 28   by Italian Journal of Pure and Applied 
Mathematics, (2009) 
 137  STEFANESCU M.  CRISTEA I.– On the fuzzy grade of 
hypergroups, Fuzzy Sets and Systems, n. 159, (2008) 
138  TOFAN I., VOLF C. – On some connections between 
hyperstructures and fuzzy sets, Italian Journal of Pure and Applied 
Mathematics, n. 7, (2000) 
139  TUMSOUN – Quasi-hyperideals in multiplicative hyperrings. 
M. Sc. THESIS, Chulalongkorn University (2003) 
25 
 
  1407  MORTEZA YAVARY – Corsini’s method and construction 
of Join Spaces, Italian Journal of Pure and Applied Mathematics, n. 23 
(2008) 
141    VOUGIOUKLIS TH. – The fundamental relation in 
hyperrings. The general hyperfield, Proceedings of the Fourth 
International Congress AHA, (1990) 
142  VOUGIOUKLIS TH. – On the hyperstructures with ∂-hopes, 
Proceedings 10th International Congress on AHA, Brno, (2008) 
143  YUNQIANG YIN, JIANMING ZHAN; P: CORSINI P., Fuzzy 
roughness of n-ary hypergroups based on a complete residuated 
lattice, Neural Comput. & Applications,  (2011) 
144  ZADEH L. – Fuzzy Sets, Information and Control, 8,  (1965) 
145  ZAHEDI M.M. and HASANKHANI A. – F-Polygroups  (II), 
Information Sciences ,  89 (1996) 
146  ZAHEDI M.M., AMERI R. –  On the prime, primary and  
maximal subhypermodules, Italian Journal of Pure and Applied 
Mathematics, n. 5 (1999) 
147  ZAHEDI M.M., KHORASHADI-ZADEH M.R., CORSINI P. 
– Some results on the category of Lt-Fuzzy Hypergraphs,  PU.M.A., 
vol. 11, n. 4, (2000) 
 148   ZAHEDI M.M., TORKZADEH L., BORZOOEI R.A. Hyper 
I-algebras and polygroups, Quasigroups and Related Systems,  
(Poland), vol. 11 (2004) 
149  ZHAN JIANMING, CORSINI P. – L-Fuzzy  Roughness in n-
ary hypergroups, Accepted by Neural Computing and Applications, 
(2010) 
150  ZHAN JIANMING, CORSINI P. – L-Fuzzy  Roughness in n-
ary polygroups. Accepted  by  Acta Math. Sinica, (2010) 
151  ZHAN JIANMING, DAVVAZ BIJAN, YOUNG BAE JUN – 
Generalized fuzzy algebraic hypersystems, Accepted by Italian 
Journal of Pure and Applied Mathematics, (2010) 
152  ZHAN JIANMING, LEOREANU-FOTEA V. , 
VOUGIOUKLIS TH.   Fuzzy Soft Gamma- hypermodules. Accepted 
by Scientific BulletinUniversity Politehnica of Bucharest (2011)  
 
 
26 
 
BOOKS 
 
1 CORSINI P., Prolegomena of Hypergroup Theory, Aviani Editore, 
(1993) 
2 CORSINI P. and LEOREANU V., Applications of Hyperstructure 
Theory, Advances in Mathematics, Kluwer Academic Publishers, 
(2003) 
3 MATURO A. and TOFAN I., Iperstrutture, strutture fuzzy ed 
applicazioni, dierre edizioni San Salvo, (2001) 
[4] MATURO A. and Ferri B., Decisioni in Architettura. Un 
approccio basato su Fuzzy Set e Iperstrutture, Innovazione srl Pescara, 
(2003) 
5  PRENOWITZ W. and JANTOSCIAK J. – Join Geometries, 
Springer-Verlag UTM, (1979) 
6  VOUGIOUKLIS T., Hyperstructures and their representations, 
Hadronic Press Inc. (1994) 
  
